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FORMING ELEMENTS FROM CONCRETE PIPE 
BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The invention relates to a method and apparatus for removing a 
5 forming element from concrete pipe. 

2. Background Art 

Hand held hammers have been used to remove forming elements, 
— such as headers and pallets, from concrete pipe. Such hammers are used to strike 
forming elements so as to break them free from concrete pipe. While effective, 
10 these hammers are relatively inefficient and difficult to handle. 

Pneumatic hammers have also been used for the same purpose. One 
known pneumatic hammer includes a rod that is attachable to a forming element, and 
a weight that is axially movable along the rod. The weight is air-driven against an 
end of the rod so as to apply a removing force on the forming element. The 
15 hammer may further be supported by a hoist. Such a hammer, however, is 
expensive and requires an air compressor to operate. 

SUMMARY OF THE INVENTION 

Under the invention, an apparatus for removing a forming element 
from a concrete pipe includes a support member and a removal device including first 
20 and second elements. The first element is attachable to the forming element and has 
a stop. The second element is supported by the support member such that the 
second element is swingable with respect to the support member. In addition, the 
second element is engageable with the stop so as to apply a force to the first element 
for removing the forming element from the concrete pipe. 
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Further under the invention, a method of removing a forming element 
from a concrete pipe includes attaching a guide element to the forming element, the 
guide element having a stop; and swinging a pendulum element such that the 
pendulum element engages the stop and applies a force on the guide element, 
5 thereby causing the guide element to apply a removing force on the forming 
element. 

Generally, under the invention, an apparatus for separating a first 
object from a second object includes a support member and a removal device 
including first and second elements. The first element is attachable to the first 
10 object and has a stop. The second element is supported by the support member such 
that the second element is swingable with respect to the support member. In 
addition, the second element is engageable with the stop so as to apply a force to th$ 
" first element for separating the first object from the second object. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 FIGURE 1 is a side view of an apparatus according to the invention 

for removing a forming element from a concrete pipe; 

FIGURE 2 is a plan view of the apparatus showing two hammer 

devices; 

FIGURE 3 is a top view of one of the hammer devices; 

20 FIGURE 4 is a vertical cross sectional view of one of the hammer 

devices taken along line 4-4 of Figure 3 and viewed in the direction of the airrows; 

FIGURE 5 is a side view of one of the hammer devices supported by 
a suspension beam and including a guide element and a pendulum element that is 
movable with respect to the guide element, wherein the pendulum element is shown 
25 in a first position; 
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FIGURE 6 is a side view of the hammer device of Figure 5 showing 
the pendulum element in a second position engaged with a stop of the guide element. 

FIGURE 7 is a side view of a second embodiment of a hammer 
device according to the invention; 

5 FIGURE 8 is a cross-sectional view of the hammer device of Figure 

7 taken along line 8-8 and viewed in the direction of the arrows; and 

FIGURE 9 is a cross-sectional view similar to Figure 8 showing an 
alternative configuration of the hammer device of Figure 7. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S) 

10 Figures 1 and 2 show an apparatus 10 according to the invention for 

removing a forming element 12 from a concrete pipe 14, which may be supported 
on a stand 15. The forming element 12 may be, for example, a header or a pallet. 
A header is a cast iron ring, or other suitable structure, that is used to form a male 
end of the concrete pipe 14, and a pallet is a cast iron ring, or other suitable 

15 structure, that is used to form a female end of the concrete pipe 14. The concrete 
pipe 14 may be of the type used in water supply systems, storm sewer systems, 
sewage systems, and/or other fluid carrying systems, for example. 

The apparatus 10 includes a support member, such as support 
arrangement 16, and one or more removal devices, such as hammer devices 18, 

20 supported by the support arrangement 16. While the support arrangement 16 may 
have any suitable configuration, in the embodiment shown in Figures 1 and 2, the 
support arrangement 16 includes a main support structure or support frame 20 
having laterally extending tracks 22. The support arrangement 16 further includes 
a carriage, such as trolley 24, that is supported on the tracks 22 and is laterally 

25 movable with respect to the support frame 20. The trolley 24 includes a base 26 
having multiple wheels 28 that are engageable with the tracks 22, and one or more 
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support beams 30 connected to the base 26. In one embodiment of the invention, 
the support beams 30 may be laterally adjusted with respect to the base 26, and then 
secured in a desired position with removable fasteners, such as pins, bolts, and/or 
screws 3 1 , that are configured to extend into one or more apertures formed in the 
5 base 26. 

Each hammer device 18 includes first and second elements, such as 
a guide element 32 and a drive element or pendulum element 34, that are supported 
by a respective support beam 30. For example, the guide element 32 and pendulum 
element 34 of a particular hammer device 18 may be connected to a respective 
10 support beam 30 by suspension members 36, such as cables or chains. 

Referring to Figures 3 and 4, each guide element 32 has aij 
" attachment portion, such as a rod 38, that is attachable to the forming element 12. 
For example, the rod 38 may include a rod body 39 and one or more laterally 
extending projections 40 that are each insertable into an eyelet 41, or other 

15 attachment feature, on the forming element 12. Each guide element 32 further 
includes two longitudinally extending side portions or rails 42 connected to a 
respective rod 38. The rails 42 of a respective guide element 32 are connected 
together at one end by a stop 44, and are further connected together proximate an 
opposite end by a laterally extending member 46. For each guide element 32, the 

20 rails 42 define a guide channel 48 for receiving a respective pendulum element 34 
and for guiding movement of the pendulum element 34. Alternatively, each guide 
element 32 may have any suitable configuration sufficient to guide movement of a 
respective pendulum element 34. 

Each pendulum element 34 is supported by a respective support 
25 beam 30 such that the pendulum element 34 is swingable with respect to the support 
beam 30. While each pendulum element 34 may have any suitable configuration, 
in the embodiment shown in the figures, each pendulum element 34 includes a 
pendulum body 50, such as an I-beam having an I-shaped cross section, and a handle 
51 attached to the pendulum body 50. Such a configuration allows each pendulum 
30 element 34 to move vertically, as well as horizontally, with respect to a respective 
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guide element 32. Each pendulum element 34 is movable along at least a portion 
of a respective guide element 32 between a first position shown in Figure 5, and a 
second position shown in Figure 6 in which the pendulum element 34 is engaged 
with the stop 44 of a respective guide element 32. Thus, each pendulum element 34 
5 may be swung against a stop 44 of a respective guide element 32 so as to impart a 
force on or to the guide element 32, thereby causing the guide element 32 to apply 
a removal force on or to the forming element 12. 

In the embodiment shown in the Figures, the pendulum element 34 
remains substantially parallel to the support beam 30, as well as to a floor surface 
10 on which the apparatus 10 is disposed, as the pendulum element 34 swings between 
the first and second positions. In other words, the pendulum element 34 remains 
oriented generally horizontally as the pendulum element 34 swings between the first 
" and second positions. With such a configuration, the pendulum element 34 strikes 
the stop 44 squarely when the pendulum element 34 is in the second position. 

15 Alternatively, the hammer devices 18 may have any suitable 

configuration such that each pendulum element 34 may move vertically and 
horizontally with respect to a respective guide element 32, thereby allowing 
pendulum movement of the pendulum elements 34 with respect to the guide elements 
32. Examples of other suitable configurations are described below in detail. 

20 In addition, the hammer devices 18 may comprise any suitable 

material and be manufactured in any suitable manner. For example, each guide 
element 32 and each pendulum element 34 may comprise steel or aluminum. 
Furthermore, the hammer devices 18 may be assembled in any suitable manner. For 
example, each pendulum element 34 may be positioned in the guide channel 48 of 

25 a respective guide element 32, and then the laterally extending member 46 and rod 
38 may be welded, or otherwise attached, to the rails 42 of the guide element 32. 

Returning to Figure 1 , the apparatus 10 may also include one or more 
hoists 52 that are also supported by the support arrangement 16. For example, the 
support arrangement 16 may include one or more support arms 54 pivotably 
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attached to the support frame 20, and configured to support the hoists 52. Each 
hoist 52 may also be laterally movable with respect to a respective support arm 54 
so that the hoist 52 may be properly positioned with respect to the forming element 
12. For example, each hoist 52 may include one or more wheels 56 that are 
5 engageable with a respective support arm 54. 

Each hoist 52 includes a hoist member, such as a cable 58, having 
any suitable attachment element, such as a hook 60, that is attachable to the forming 
element 12 so that the hoist 52 may be used to support the forming element 12 after 
the forming element 12 has been removed from the concrete pipe 14. Each hoist 52 
10 may further include electronic controls 62 for controlling movement of the cable 58. 

Referring to Figures 1-6, operation of the apparatus 10 will now bQ 
" described in detail. First, the hammer devices 18 may be moved into proper 
position with respect to the concrete pipe 14 by moving the trolley 24 with respect 
to the support frame 20. Advantageously, the support beams 30 may also be 

15 laterally adjusted with respect to the base 26 of the trolley 24 so as to accommodate 
different forming element and/or concrete pipe diameters. Furthermore, the height 
of the hammer devices 18 may be adjusted for the same reason. For example, if the 
suspension members 36 are chains, one or more chain links may be removed to 
adjust the length of each suspension member 36. Alternatively, changes in spacing 

20 of the hammer devices 18 and/or height of the hammer devices 18 may be 
accomplished automatically with, for example, electronic, pneumatic and/or 
hydraulic controls. 

Next, each hammer device 18 may be attached to the forming element 
12, such as by inserting a respective projection 40 into an eyelet 41 . The hoists 52 
25 may be moved into proper position by pivoting the support arms 54 and/or by 
moving the hoists 52 with respect to the support arms 54. Next, each hoist 52 may 
be attached to the forming element 12 such as by inserting a respective hook 60 into 
an attachment feature, such as an eyelet 64, on the forming element 12. The hoists 
52 may then be adjusted so that the cables 58 are sufficiently taut. 
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Next, referring to Figure 5, one or both of the pendulum elements 34 
may be moved manually to respective first positions using, for example, the handles 
5 1 . The pendulum elements 34 may then be released from the first positions so that 
each pendulum element 34 swings toward a respective second position and engages 
5 a respective stop 44, thereby imparting a force on or to the corresponding guide 
element 32 in a direction generally away from the forming element 12. As a result, 
each guide element 32 applies a removing force on or to the forming element 12 in 
order to break the bond between the forming element 12 and the concrete pipe 14. 
If the forming element 12 remains attached to the concrete pipe 14, one or both of 
10 the pendulum elements 34 may be swung one or more additional times against the 
stops 44. 

After the forming element 12 has been removed from the concrete 
" pipe 14, one or both of the hoists 52 may be used to support the forming element 
12. The hammer devices 18 may then be removed from the forming element 12. 
15 Next, the support arms 54 may be pivoted to a side of the concrete pipe 14 so as to 
position the forming element 12 on a cleaning table (not shown). After sufficient 
cleaning, the support arms 54 may again be pivoted with respect to the support 
frame 20, such as by pushing or pulling on the forming element 12, so as to position 
the forming element 12 on a storage pallet (not shown) or at some other suitable 
20 location. 

Although the apparatus 10 is shown with two hammer devices 18, the 
apparatus 10 may include one or more hammer devices 18 as previously mentioned. 
Furthermore, if the apparatus 10 is provided with multiple hammer devices 18, the 
hammer devices 18 may be swung simultaneously or one at a time. Additionally, 
25 as mentioned above, the apparatus 10 may be provided with a single hoist 52 for 
supporting the forming element 12. 

The apparatus 10 includes several beneficial aspects. First, if the 
apparatus 10 is provided with the trolley 24, the hammer devices 18 may be easily 
and efficiently positioned with respect to the forming element 12. Second, the 
30 hammer devices 18 may be manually operated. Third, the hammer devices 18 
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utilize the force of gravity to generate removing forces that are applied to the 
forming element 12. Fourth, the removing force generated by each hammer device 
18 may be easily adjusted by varying swing speed and/or by varying swing weight 
of the pendulum element 34. For example, each pendulum 34 may include a post, 
5 or other suitable feature, on which weights may be mounted. As another example, 
one or more members such as weights may bolted, welded or otherwise attached to 
each pendulum element 34. Furthermore, if the apparatus 10 includes one or more 
hoists 52, the hoists 52 may be used to efficiently handle and position the forming 
element 12 after removal from the concrete pipe 14. 

10 Figure 7 shows a second embodiment 18' of a hammer device 

according to the invention. The hammer device 18' may be supported by any 
suitable support member, such as the support arrangement 16 described above, and 
" may be operated in a similar manner as the hammer device 18. Furthermore, 
similar features of the hammer device 18 and hammer device 18' are identified with 

15 the same reference numbers. 

The hammer device 18' includes a guide element 32' and a pendulum 
element 34' that is swingably movable along at least a portion of the guide element 
32' . The guide element is formed as an elongated rod 38' with an enlarged end that 
defines a stop 44' . The pendulum element 34' has a hollow body 50' that receives 
20 the guide element 32'. Furthermore, the hollow body 50' is engageable with the 
stop 44' so as to apply a hammer force on or to the stop 44', thereby causing the 
guide element 32' to apply a removing force on or to the forming element 12. 

The rod 38' and hollow body 50' may have any suitable configuration 
such that the pendulum element 34' may move vertically and horizontally with 

25 respect to the guide element 32', thereby allowing pendulum or swinging movement 
of the pendulum element 34' with respect to the guide element 32'. For example, 
referring to Figure 8, the rod 38' may have a generally circular cross-section, and 
the hollow body 50' may be a generally cylindrical or tubular member. As another 
example, the rod 38' and hollow body 50' may each have a generally rectangular 

30 cross-section, as shown in Figure 9. In either case, the hollow body 50' has an 
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inner dimension, such as an inner diameter, that is sufficiently large to allow the 
pendulum element 34' to swing along the guide element 32\ 

While the apparatus 10 is particularly useful for removing forming 
elements from concrete pipe, the apparatus 10 may be used in any application that 
5 requires a relatively high impact force. For example, the apparatus 10 may be used 
in any application requiring a relatively large force for separating joined objects or 
members. "For instance, the apparatus 10 may be used to pull an axle from an axle 
housing. 

While embodiments of the invention have been illustrated and 
10 described, it is not intended that these embodiments illustrate and describe all 
possible forms of the invention. Rather, the words used in the specification are 
words of description rather than limitation, and it is understood that various changes 
may be made without departing from the spirit and scope of the invention. 
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